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1. ABSTRACT

This paper presents DicWiki, a tool that generates specialized multilingual dictionaries of academic topics. The resource for compiling the entries is the Wikipedia, and the resources for the multilingual denominations are, on the one hand, the language equivalents found in Wikipedia entries and, on the other hand, multilingual dictionaries elaborated by a terminological institution. However, the tool prioritizes the denominations validated by the terminological institution. This is a distinctive feature, in contrast to the Wikipedia-based dictionary generation by Kazakov and Shaid (2009). Another distinctive feature is the scope of the tool. DicWiki is of use to teachers producing learning materials and tutorials, and organizing a course syllabus. It is also of use to pupils and researchers preparing state of the art chapters for works or theses. When the academic topic is new, DicWiki saves them the time-consuming task of searching for relevant concepts which are usually scattered in blogs, journals, etc. A third distinctive feature is the possibility of customizing the dictionaries. Since an academic topic has related thematic categories, DicWiki allows the users to generate entries for specific categories. This allows teachers and students to learn about concepts they were not familiar with and, hence, update their knowledge surprisingly.

2. INTRODUCTION

DicWiki is a tool that generates multilingual dictionaries of academic topics. The dictionaries compile the relevant concepts of the topic in the languages selected by the user. Since the relevant concepts are related to different thematic areas that may arise the interest of the users, Dicwiki allows them to enlarge the dictionaries with concepts that belong to these areas.  Therefore, DicWiki generates fully-fledged and customized dictionaries for improving academic reading and writing in a non-native language

However, the scope of DicWiki is wider. The tool takes advantage of Wikipedia's thematic organization to present not only a dictionary but also a concept map. This concept map may help teachers to prepare their learning materials and write tutorials, organize their course syllabus, etc. On the other hand, it may help students to prepare the state-of-the-art chapter of their works and theses. DicWiki saves the long and time-consuming task of gathering and discriminating relevant information- information which is usually scattered in journals, blogs, and so on. For this reason, as Wikipedia is constantly updated, DicWiki is useful for both teachers and students who want to update their specialized knowledge.

Background

DicWiki was first developed in 2007 as a generator of multilingual dictionaries for translators who had difficulties when translating recent topics terminology (Moré, 2009). Currently, the Learning Technologies Department at UOC is working on exploiting its potentialities in the learning field. 

Kazakov and Shaid (2009) also present the generation of multilingual dictionaries based on Wikipedia. They think of students from a non-English speaking background, who do not know the English equivalents of key concepts. They also think of students who do not know the denominations of the key concepts in their own language. As a contrast, the scope of DicWiki is wider. DicWiki is aimed for teachers who prepare the content coverage of their learning materials, tutorials and syllabuses. It is also aimed for students, especially those who must prepare a state-of-the-art chapter in their works and theses, and need a concept map that guides them in their research. Besides, it is intended to be used by both teachers and students when they want to update their specialized knowledge. 

Two other distinctive features of DicWiki are, on the one hand, the prioritization of multilingual denominations accepted by terminological institutions over the Wikipedia denominations. On the other hand, the users monitor the generation of a dictionary by selecting the related thematic areas they are really interested in. This avoids, for example, creating the entry Socratic method in an e-learning dictionary just because it is related to education, and e-learning is related to education. On the contrary, the user can select, among the related thematic areas, virtual learning environments and entries belonging to this area will be added to the ones that have the e-learning thematic category. This is how teachers and students can learn key concepts about areas they are not familiar with and, hence, update their knowledge. 

3. HOW DICWIKI WORKS

General description

The functioning of DicWiki is simple. When the user types the topic of the dictionary (TD), the tool checks whether the topic is a Wikipedia thematic category (WTC). If so, it collects English Wikipedia titles of entries with this thematic category. Titles are extracted from the English Wikipedia because it is the biggest in size. Anyway, users can type the TD in their own language, provided both the Wikipedia in this language and the English one have an entry for the TD.

The titles of the entries are considered dictionary terms and, for each term, DicWiki looks for its equivalents in the languages selected by the user, and stores its Wikipedia thematic categories. Currently, DicWiki looks for equivalents in Catalan, Spanish, French and German in the Terminologia Oberta (Open Terminology) multilingual dictionaries elaborated by TermCat
. TermCat is a terminological institution that promotes the use of terminology in Catalan. The Wikipedia non-English denominations only appear when the equivalent is not found in the TermCat database.

All the terms related to the TD, with their multilingual denominations, are displayed in a table and all the new WTCs stored are options in checkboxes. If the users want to enlarge the dictionary by adding new entries related to one or more of these WTCs, they must select them and prompt DicWiki to collect new terms related to all the WTCs selected, along with their multilingual denominations. 

DicWiki displays the new WTCs stored in each prompt, until the user decides to download the dictionary. The dictionary is a tabbed text file where tabs delimit the thematic categories and denominations of the term in each language, along with its terminology reference source. This file is easily converted to a spreadsheet or any other database format.

Workflow

The workflow to generate dictionaries is sketched in figure 1.
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Figure 1. Dictionary generation workflow

As an example, figure 2 shows the generation of an e-learning dictionary whose TD is written in Catalan (‘aprenentatge virtual’).
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Figure 2. E-learning dictionary workflow

The components involved in the generation of dictionaries are the following:

1. Topic Referencer

2. Category Finder

3. Multilingual Generation Engine

Topic Referencer

The Topic Referencer (TR) is the component that maps the TD into an identifier shared by its denominations in any language. From now on, this identifier will be referred to as the Common Identifier (CI).  So, thanks to the TR, the users can type the TD in their own language.

The CI is found in the Interling Wiki Titles database. Each register of the database contains the identifier for an English Wikipedia entry and the multilingual denominations that share the same identifier. So when the TD matches a denomination in a register, the CI is the identifier shared by this denomination and the English Wikipedia entry. In case the TD does not match any denomination, DicWiki displays a do you mean functionality, where denominations similar in form to the TD are displayed as suggestions of the topic the user wants. If the user selects one suggestion, the TR maps this suggestion into its CI.

Category Finder

Once the CI is found, the Category Finder (CF) displays the thematic categories of the English Wikipedia entry with this CI. The thematic categories are found in the Wiki Categories database. Each register of the database contains the CI for an English Wikipedia entry and the thematic categories of this entry. The categories displayed are the Related Categories the users must select. The categories selected are the Selected Categories.

Multilingual Generation Engine

The Multilingual Generation Engine (MGE) is the engine that generates the dictionary. By consulting the Wiki Categories database, the MGE collects all the CIs of Wikipedia entries that have at least one of the selected categories. Then, for each CI, the English denomination is retrieved from the Interling Wiki Titles and the MGE looks for the non-English equivalents in the TermCat database. If the equivalent in a certain language is not found, the MGE puts the denomination for the IC in that language as it is found in the Interling Wiki Titles.

Apart from finding the multilingual equivalents, the MGE prompts the CF to collect the thematic categories related to these CIs that are different from the categories selected. So, a new list of related categories is generated.

When all this process is finished, the MGE appends, for each IC, a tabbed line in the text file which contains the dictionary. The tabs delimit the thematic categories and denominations, along with their terminology reference sources (TermCat, Wikipedia).

Dictionary expansion and dictionary downloading

If the users want to expand the dictionary by adding terms with the new related categories, they must run a new process. However, the process is carried out by the MGE.  The MGE generates tabbed lines for entries with at least one new category, as explained above. These tabbed lines are appended to the dictionary text file.

The dictionary can be increasingly expanded by repeating the process as many times as the users want to focus on new categories. When the users consider that the category coverage is adequate, they can download the dictionary file generated so far. 

4. UPDATING WIKIPEDIA DATA

Wikipedia is daily updated and it grows in a fast pace. In order to guarantee the generation of dictionaries with up-to-date information, we intend to make up new versions of Interling Wiki Titles and Wiki Categories databases every 6 months. The resources for the generation of new versions of these databases are SQL files which are freely available from the download site of the Wikimedia Foundation
. Interling Wiki Titles database is generated from the langlink.sql file, and the Wiki Categories database from the category.sql file.

5. CONCLUSION AND FUTURE WORK

In this article, we presented DicWiki, a tool that allows teachers and students to compile knowledge about an academic topic in a dictionary format. This tool is especially useful when the academic topic is very new because it saves the time spent in searching through blogs, journals, etc. On the other hand, it is useful for updating specialized knowledge.

The acquisition of knowledge is viewed metaphorically as a 'downloading process', from the information in the Internet to the individuals. Besides, the possibility of monitoring the dictionary generation by focusing on related categories involves knowing new things unexpectedly. The related categories displayed to the users may trigger their curiosity to follow new tracks of knowledge so they acquire information surprisingly. 

In the near future, we are planning to deal with term ambiguity; that is, ambiguity caused by two terms that share the same name but have different thematic categories. We intend to avoid a problem caused by this ambiguity; that is, expanding dictionaries with terms that do not have a conceptual relationship with the topic the user has in mind. 

On the other hand, when a non-English TD has two or more English equivalents with different ICs, we are planning to present the categories related to each IC to the users. Then they can choose the categories they are interested in. Currently, it is assumed that the users understand the categories written in English. The translation of thematic categories into a non-English language is another goal we have at stake.

At the Learning Technologies Department, Dickwiki is planned to be used in the automatic generation of tag clouds. This tag-cloud generator would be integrated in a search engine, as a roadmap to obtain relevant information for a general query about a topic.
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